Marine Bohet 
email: marinebohet@gmail.com
  
Rémi Besson 
email: remi.besson@chru-lille.fr
  
Renaud Jardri 
email: renaud.jardri@chru-lille.fr
  
Sylvie Manouvrier 
email: sylvie.manouvrier@chru-lille.fr
  
Sophie Catteau-Jonard 
  
Maryse Cartigny 
  
Estelle Aubry 
email: estelle.aubry@chru-lille.fr
  
Clara Leroy 
email: clara.leroy@chru-lille.fr
  
Caroline Frochisse 
email: caroline.frochisse@chru-lille.fr
  
François Medjkane 
email: françois.medjkane@chru-lille.fr
  
  
Mental Health Status Of Individuals With Sexual Development Disorders: A Review

Keywords: Disorder of sexual development, psychology, psychiatry, affective disorders, mental health

des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés.

Introduction

The term Disorders of Sexual Development (DSD) refers to a complex and heterogeneous nosographic entity defined as "congenital conditions in which development of chromosomal, gonadal or anatomical sex is atypical" ; it involves multidisciplinary support including specified members working in the field of mental health care [1]. In the actual literature, studies highlighting the mental impact of the condition are scarce [2]. The aim of this work is to synthesize the data currently available in this field.

Materials and Method

The PUBMED and SCIENCEDIRECT databases were used together using the following search term combinations : "DSD AND psychiatry" and "DSD AND psychology". In addition, bibliographies of selected articles were examined and studies with the same criteria, published between 2006 and 2016 , were included. The only studies selected were those targeting DSD populations where the principal judgment criteria was mental health evaluation. We did not include studies evaluating non-pathological symptoms or traits (like impulsivity studied in isolation or autistic traits that don't reach a clinical cutoff, features that not predjuge of functionnal consequences), studies specifically evaluating gender identity or cognitive function, or studies exclusively targeting sex chromosome abnormalities. Furthermore, we did not include purely qualitative studies, life experiences, and case reports. Finally, selected articles were completely and rigorously assessed by one rater in a free manner and without systematic tool. Then, based on the qualitative aspect of the datas, the review was organized around three questions: (1) Do individuals with DSD suffer more frequently and/or more severely from psychic troubles or mental disorders ? (2) From what kind of affective troubles/mental disorders do they suffer ? (3) What are the determinant factors involved in their development ?

Results

721 studies were obtained as a result of the algorithms. Among these, 146 studies were indeed about DSD. After filtering by inclusion and exclusion criteria, 18 studies were selected and categorised according to the nature of the population studied. Among the 18 individual samples, 10 were composed of individuals with heterogenic etiologies of DSD, 4 were exclusively composed of women with Congenital Adrenal Hyperplasia (CAH) and 4 were composed of women suffering from various malformative etiologies (3 were about the Rokitansky-Mayer-Küster-Hauser Syndrome or MRKHS and 1 was about vaginal agenesis).

We summarized methodologies and principal results of each study in Tables 1, 2, and 3. One study was not totally available, so the data was extracted from the authors' abstract. A notable methodological heterogeneity between the 18 studies prevented a quantitative analysis of results.

1) Do individuals with DSD suffer more frequently and/or more severely from psychological troubles or mental disorders ?

Only 2 of the 18 studies resulted in no increase of psychic disorders in their samples [3,[START_REF] Fagerholm | Mental health and quality of life after feminizing genitoplasty[END_REF]. Results of the 16 other studies showed an increased amount of psychic disorders either evaluated in terms of mean score or in pourcentage of clinical cases. Schützmann et al.

(2009) showed that the mean BSI score (Brief Symptom Inventory) for the DSD sample was equal to the mean BSI score of control populations suffering from renal insufficiency and did not exceed that of control populations suffering from HIV, nor that of a control group composed of non-treated out-patients suffering from anxiety. Also, 59 % of the sample was considered as clinical cases (against 63,3% in the sub-group of patients with HIV). In the same study, the suicidal thoughts prevalence was higher than that of a control sub-group composed of women without any history of trauma, but was lower of that of the subgroup of women with a history of physical and sexual trauma 

2) From what kind of affective troubles/mental disorders do individuals with DSD suffer ?

Globally, the most represented symptoms in DSD samples were anxiety in its wider definition and also in its adaptive aspects [START_REF] Johannsen | Quality of life in 70 women with disorders of sex development[END_REF][START_REF] Meyer-Bahlburg | Lifetime psychiatric diagnoses in women with congenital adrenal hyperplasia[END_REF][START_REF] Mueller | Psychiatric characterization of children with genetic causes of hyperandrogenism[END_REF][START_REF] Laggari | Anxiety and depression in adolescents with polycystic ovary syndrome and Mayer-Rokitansky-Küster-Hauser syndrome[END_REF][START_REF] Heller-Boersma | Psychological distress in women with uterovaginal agenesis (Mayer-Rokitansky-Kuster-Hauser Syndrome, MRKH)[END_REF], along with symptoms of depression [2,[START_REF] Liang | Psychiatric manifestations in young females with congenital adrenal hyperplasia in Taiwan[END_REF][START_REF] Özbaran | Psychiatric approaches for disorders of sex development: experience of a multidisciplinary team[END_REF][START_REF] Krupp | Quality of Life and Psychological Distress in Women with Mayer-Rokitansky-Kuster-Hauser Syndrome and Individuals with Complete Androgen Insensitivity Syndrome[END_REF]. Additionally, we found difficulties in interpersonal areas, including interpersonal sensitivity, withdrawal, and social anxiety [2, [START_REF] Liang | Psychiatric manifestations in young females with congenital adrenal hyperplasia in Taiwan[END_REF][START_REF] Ediati | Emotional and behavioral problems in late-identified Indonesian patients with disorders of sex development[END_REF].

3) What are the determinant factors involved in their development?

DSD etiology

Congenital Adrenal Hyperplasia (CAH)

The 4 studies exclusively evaluating CAH (amounting to a total of 427 patients) found an increased level of psychic troubles in their samples [START_REF] Liang | Psychiatric manifestations in young females with congenital adrenal hyperplasia in Taiwan[END_REF][START_REF] Engberg | Congenital adrenal hyperplasia and risk for psychiatric disorders in girls and women born between 1915 and 2010: A total population study[END_REF][START_REF] Meyer-Bahlburg | Lifetime psychiatric diagnoses in women with congenital adrenal hyperplasia[END_REF][START_REF] Mueller | Psychiatric characterization of children with genetic causes of hyperandrogenism[END_REF]. These originate mostly from anxiety disorders (generalized anxiety, adjustment disorders, social anxiety) and depressive disorders (dysthymic disorders, major depressive disorders). Concerning studies in which a sub-group of women with CAH were individualized, Schützmann et al (2009) found that women with CAH (n=11) have comparable pourcentage of clinical case than other subgroups whereas their mean BSI-score were significantly lesser [2] while Johannsen et al.

(2006) found that the CAH sub-group has the highest levels of psychological distress when compared with the rest of the samples (n=40) [START_REF] Johannsen | Quality of life in 70 women with disorders of sex development[END_REF]. Regarding the implication of the HPA (Hypothalamic-pituitary-Adrenal) axis in stress, it has been suggested that CAH could induce increased response to stress and in this way contributes to anxiety disorder susceptibility. Thus, Charmandari et al. ( 2004) reported a chronic and moderate hypocortisolism in relation to individuals with CAH, which leads to an increased compensatory secretion of CRH (Corticotropin-Relasing Hormone), suspected to be implicated in anxiety and depressive disorder susceptibility [START_REF] Charmandari | Endocrinologic and psychologic evaluation of 21-hydroxylase deficiency carriers and matched normal subjects: evidence for physical and/or psychologic vulnerability to stress[END_REF]. Furthermore, Falhammart et al. (2014), in their study of men with CAH (and not affected with DSD) found a global increase of psychiatric diagnoses including personality disorders, alcohol abuse, and suicidality [START_REF] Falhammar | Increased psychiatric morbidity in men with congenital adrenal hyperplasia due to 21-hydroxylase deficiency[END_REF]. These results echo with those from Engberg et al. (2015) who reported a notable increase of substance and alcohol abuse in women with CAH [START_REF] Engberg | Congenital adrenal hyperplasia and risk for psychiatric disorders in girls and women born between 1915 and 2010: A total population study[END_REF]. Authors hypothesise that dysregulation of the HPA axis could increase the risk of addictions. On the other hand, alcohol consumption can be considered as a pathological attempt to self-medicate anxiety symptoms in line with DSD. For example,

Hsin-Yi-Liang et al. (2008)

raise the issue that masculine secondary sexual characteristic appearances in women with CAH are events which are possibly the source of adjustment disorders [START_REF] Liang | Psychiatric manifestations in young females with congenital adrenal hyperplasia in Taiwan[END_REF].

Concerning the different sub-types of CAH, 3 studies highlighted that the salt wasting form was associated with more severe psychic troubles [2, [START_REF] Liang | Psychiatric manifestations in young females with congenital adrenal hyperplasia in Taiwan[END_REF][START_REF] Engberg | Congenital adrenal hyperplasia and risk for psychiatric disorders in girls and women born between 1915 and 2010: A total population study[END_REF]. This is in line with the intrinsic severity of the pathology which requires more intensive care and is associated with a higher morbidity and mortality.

Complete Androgen Insensitivity Syndromes (CAI)

Complete Androgen Insensitivity doesn't seem to increase the risk of psychologic distress among all other etiologies and appears equal to the other sub-groups in the 3 studies identifying it [2,9,10]. Solely, Johannsen et al. ( 2006) reported a decreased psychological distress and suicidality in this group compared to others : there were 10% of previous suicidal thoughts and no previous suicidal attempt in this subgroup against 12,9% and 4,3% respectively in the healthy control (p>0,05). Also the total score on the Hopkin Symptom Checklist (psychiatric scale evaluating depression, anxiety and somatization) was 1,9 in the CAIS subgroup, aigainst 2,9 in the healthy control (p>0,05) [START_REF] Johannsen | Quality of life in 70 women with disorders of sex development[END_REF]. However, analysing these results requires caution given the small sample size.

Malformative etiologies of DSD

All 5 studies targeting individuals with malformative etiologies of DSD (vaginal agenesis and MRKHS) reported moderate psychological impact in their sample [START_REF] Krupp | Quality of Life and Psychological Distress in Women with Mayer-Rokitansky-Kuster-Hauser Syndrome and Individuals with Complete Androgen Insensitivity Syndrome[END_REF][START_REF] Laggari | Anxiety and depression in adolescents with polycystic ovary syndrome and Mayer-Rokitansky-Küster-Hauser syndrome[END_REF][START_REF] Heller-Boersma | Psychological distress in women with uterovaginal agenesis (Mayer-Rokitansky-Kuster-Hauser Syndrome, MRKH)[END_REF][START_REF] Morgan | Assessment of sexual functioning, mental health, and life goals in women with vaginal agenesis[END_REF][START_REF] Liao | Emotional and sexual wellness and quality of life in women with Rokitansky syndrome[END_REF]. In contradiction with authors suggesting that psychological impairments do not subsist after the critical period of diagnosis [START_REF] Holt | Living with an incomplete vagina and womb: an interpretative phenomenological analysis of the experience of vaginal agenesis[END_REF], two studies found increased levels of psychological distress even after the diagnosis procedure and for however long after this period [START_REF] Krupp | Quality of Life and Psychological Distress in Women with Mayer-Rokitansky-Kuster-Hauser Syndrome and Individuals with Complete Androgen Insensitivity Syndrome[END_REF][START_REF] Heller-Boersma | Psychological distress in women with uterovaginal agenesis (Mayer-Rokitansky-Kuster-Hauser Syndrome, MRKH)[END_REF].

However, the timing of diagnosis seems to specifically contribute to the increased risk of developing negative feelings, intense reactions, or acute psychological conditions [START_REF] Laggari | Anxiety and depression in adolescents with polycystic ovary syndrome and Mayer-Rokitansky-Küster-Hauser syndrome[END_REF][START_REF] Morgan | Assessment of sexual functioning, mental health, and life goals in women with vaginal agenesis[END_REF]. Some authors suggest that age is not a linear correlation factor in the evolution of psychological distress. They rather support the idea that conditions are silenced or increased by other variables which are more or less actualized depending on life stages (and related to intimate relationships, sexuality, or fertilty) [START_REF] Krupp | Quality of Life and Psychological Distress in Women with Mayer-Rokitansky-Kuster-Hauser Syndrome and Individuals with Complete Androgen Insensitivity Syndrome[END_REF].

Life stages

Two studies outline that older individuals were more affected by psychological distress than younger ones [2,8]. However, the two studies exclusively composed of children found an increased level of psychological distress rather characterized by externalized conditions such as behavioral problems, aggressivity or ADHD (Attention Deficit and Hyperactivity Disorder) [START_REF] Özbaran | Psychiatric approaches for disorders of sex development: experience of a multidisciplinary team[END_REF][START_REF] Ediati | Emotional and behavioral problems in late-identified Indonesian patients with disorders of sex development[END_REF]. Surprisingly, the two studies targeting adolescent samples did not find any increase of 

Age of diagnosis

Concerning the age at which a diagnosis is made, results are conflicting. Some studies find that late stage diagnosis is associated with better psychological outcomes, suggesting that a well stabilised identity and personality constructed before diagnosis can act as a protective factor against self and existential reconsiderations [START_REF] Krupp | Quality of Life and Psychological Distress in Women with Mayer-Rokitansky-Kuster-Hauser Syndrome and Individuals with Complete Androgen Insensitivity Syndrome[END_REF][START_REF] Laggari | Anxiety and depression in adolescents with polycystic ovary syndrome and Mayer-Rokitansky-Küster-Hauser syndrome[END_REF][START_REF] Gueniche | L'identité sexuée en impasse… À propos de jeunes adultes au caryotype XY nées avec une anomalie du développement des organes génitaux et élevées en fille[END_REF]. Others suggest the opposite whereby late stage diagnosis could be deleterious and associated with increased psychological distress [START_REF] Liang | Psychiatric manifestations in young females with congenital adrenal hyperplasia in Taiwan[END_REF][START_REF] Ediati | Emotional and behavioral problems in late-identified Indonesian patients with disorders of sex development[END_REF]. It is important to note that these two studies were carried out in nations where access to care is limited (Taïwan, Indonesia). In European countries, the age at which the diagnosis was made is in reality correlated to the nature of the etiology itself.

Those with late stage diagnosis and better outcomes were specifically asymptomatic before the adolescence period and could not be diagnosed earlier. On the contrary, some etiologies required an early diagnosis and the lack of one could lead to serious complications (particularly CAH).

Lack of conformity of sexual phenotypes with sex assignment

The lack of conformity of sexual phenotypes with sex assignment (including atypical genitalia) seems to be a significative factor for the development of psychic morbidities in DSD individuals. Indeed, among the 3 studies interrogating this aspect [2,5,22], one found a positive correlation between degree of virilization at time of diagnosis and depression and anxiety scores and also with previous suicidal thoughts [START_REF] Johannsen | Quality of life in 70 women with disorders of sex development[END_REF]. Another found a significative increase of emotional and behavioral problems in the sub-group of women with atypical genitalia compared with the sub-group not affected by this condition [START_REF] De Neve-Enthoven | Psychosocial well-being in Dutch adults with disorders of sex development[END_REF]. As noted by 2006), these results could be explained as a consequence of a complex and disruptive assignment at birth with extensive and stressful investigations for diagnosis procedures and sometimes the need for intensive medical treatment.This could also be considered as a gender identity challenge. As a consequence, these results suggest the contribution of the "abnormal aspect" of this trait towards stigmatization and a source of psychological distress [3,[START_REF] Krupp | Quality of Life and Psychological Distress in Women with Mayer-Rokitansky-Kuster-Hauser Syndrome and Individuals with Complete Androgen Insensitivity Syndrome[END_REF]. Also, Kleinemeier et al. (2010), found a significant higher rate of interpersonal difficulties when the puberty have to be artificially inducted [3].

Johannsen et al. (

Limits to the data analyses

Lack of internal validity

The principal limitation of the studies included in this review is the small size of the DSD samples. Among 18 studies, only three have included more than one hundred patients whereas 5 of them concerned less than 25 individuals. Some etiologies were therefore clearly under-represented, particularly gonadal dysgenesis and androgen synthesis or action abnormalities, which are often regrouped in a sample called "XY, DDS". Furthermore, we observed an over-representation of individual assigned as women (1048 women in total, against 58 men, data not shown in two studies) [START_REF] Özbaran | Psychiatric approaches for disorders of sex development: experience of a multidisciplinary team[END_REF][START_REF] Ediati | Emotional and behavioral problems in late-identified Indonesian patients with disorders of sex development[END_REF]. Additionally, all studies are crosssectional and do not allow the demonstration of causal effects. Concerning the recruitment procedure, 13 studies had recruited their samples from hospitals [START_REF] Fagerholm | Mental health and quality of life after feminizing genitoplasty[END_REF][START_REF] Johannsen | Quality of life in 70 women with disorders of sex development[END_REF][START_REF] Liang | Psychiatric manifestations in young females with congenital adrenal hyperplasia in Taiwan[END_REF][START_REF] Özbaran | Psychiatric approaches for disorders of sex development: experience of a multidisciplinary team[END_REF][START_REF] D'alberton | Quality of Life and Psychological Adjustment of Women Living with 46,XY Differences of Sex Development[END_REF][START_REF] Mueller | Psychiatric characterization of children with genetic causes of hyperandrogenism[END_REF][START_REF] Laggari | Anxiety and depression in adolescents with polycystic ovary syndrome and Mayer-Rokitansky-Küster-Hauser syndrome[END_REF][START_REF] Heller-Boersma | Psychological distress in women with uterovaginal agenesis (Mayer-Rokitansky-Kuster-Hauser Syndrome, MRKH)[END_REF][START_REF] Ediati | Emotional and behavioral problems in late-identified Indonesian patients with disorders of sex development[END_REF][START_REF] Morgan | Assessment of sexual functioning, mental health, and life goals in women with vaginal agenesis[END_REF][START_REF] Liao | Emotional and sexual wellness and quality of life in women with Rokitansky syndrome[END_REF][START_REF] Gueniche | L'identité sexuée en impasse… À propos de jeunes adultes au caryotype XY nées avec une anomalie du développement des organes génitaux et élevées en fille[END_REF][START_REF] De Neve-Enthoven | Psychosocial well-being in Dutch adults with disorders of sex development[END_REF], 3 studies had recruited their samples in hospital and through support groups, meeting and conferences [2,3,9], and 1 used national diagnostic registers [START_REF] Engberg | Congenital adrenal hyperplasia and risk for psychiatric disorders in girls and women born between 1915 and 2010: A total population study[END_REF]. For 1 study, this information was not provided [START_REF] Meyer-Bahlburg | Lifetime psychiatric diagnoses in women with congenital adrenal hyperplasia[END_REF]. Each of these recruitment procedures could lead to various selectivity biases. Furthermore, among the 18 studies, half of them did not specifically constitute a control group in the study design but used the data available in the literature. This suggests a questionable comparability often discussed by authors. Some are purely descriptive and do not compare their results with any others [START_REF] Özbaran | Psychiatric approaches for disorders of sex development: experience of a multidisciplinary team[END_REF][START_REF] Morgan | Assessment of sexual functioning, mental health, and life goals in women with vaginal agenesis[END_REF][START_REF] Gueniche | L'identité sexuée en impasse… À propos de jeunes adultes au caryotype XY nées avec une anomalie du développement des organes génitaux et élevées en fille[END_REF]. It can be raised that none of the studies have explored other risk factors for psychological distress such as family history of psychiatric conditions and/or stressful life events others than the DSD condition. Only 1 study evaluates the existence of stressful life events with astandardized tool (the Stressful Life Events Schedule), using this variable as a correlation factor in statistical analyses [START_REF] Laggari | Anxiety and depression in adolescents with polycystic ovary syndrome and Mayer-Rokitansky-Küster-Hauser syndrome[END_REF].

Lack of external coherence

Although our results appear less heterogenous than those of Schützmann et al. (2007), several numbers of limitations restrict group comparability between studies. Also, because of the cross-sectional aspect of all studies, samples may be influenced by several confusion factors (life stages and steps taken towards care for example). In addition, the heterogeneity of recruitment procedures (hospital vs support groups) and the characterization of the samples (age, etiological sub-group delimitations) represent further limitations towards study comparisons. Moreover, the judgment criteria were different between studies. Some used generalised screening tools used in mental health whereas others identified diagnoses by semi-structured or structured interviews. Finally, control groups were not comparable between the different studies (cf Tables 2, 3 and4 . Actually, although the literature remains scarce, there are more studies and their methodologies have improved. We can see multicentric recruitment, including other partners than hospitals such as support groups, and the majority of evaluations carried out by standardized measures. Also, sample sizes are larger. Finally, the psychological field of individuals with DSD, which constitutes a rare, complex and heterogeneous condition and also raises sensible questions in the ethics and social field, seems to be a real challenge for scientific researchers. In this area, the gold standard should be represented by a multicentric, longitudinal, standardized and controlled study.
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